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摘  要 
I 








































Polarization controlling、adjusting and implementation of light waves in fiber is a 
very important research topics in high speed 、 high capacity optical fiber 
communication and fiber sensing system based on the principle of coherent and 
polarization detection. It’s the key factor which affects the performance of fiber 
communication and fiber sensor systems. This dissertation analyzes various existing 
fiber devices used on polarization controlling and adjusting, and two novel light 
polarization controller are proposed，also theoretical analysis and experiment research 
on their principle、characteristics and applications on polarization controlling are done. 
One of these novel devices is small-scale fiber wave plates which are made of 
bending loss insensitive fiber, another one is polarization controller based on 
Faraday-rotator. 
Bending loss characteristics and the dependencies between birefringence and 
temperature、wavelength of fiber wave plates which are made of bending loss 
insensitive fiber are researched in theory and experiment, also are compared with the 
relevant characteristics of the fiber wave plates which are made of ordinary 
single-mode fiber. The results of theoretical analysis and experimental research show 
that: the bending loss characteristics of the bending loss insensitive fiber is far better 
than ordinary single-mode fiber, and the temperature characteristics and wavelength 
characteristics of the fiber wave plates which are made of bending loss insensitive 
fiber are slightly better than the fiber wave plates which are made of ordinary 
single-mode. The experimental results are basically the same to theoretical analysis 
results. The diameter of fiber wave plates made of bending loss insensitive fiber is 
smaller than the diameter of fiber wave plates made of ordinary single-mode fiber by 
2.7cm. So it can greatly reduce the size of fiber optic components and modules. On 
the other hand, because the fiber used in it is short, this can greatly avoid the effect of 
fiber intrinsic birefringence on the performance of wave plates. It has obvious 
advantage than the wave plates made of ordinary single-mode fiber.  















dissertation. We take the method of moving the additional magnetic ring axially 
through the fiber to change the intensity of longitudinal magnetic field through 
magneto-optical crystal. As a result, the azimuth of polarized light which transmitted 
through the magneto-optical crystal is changed. The devices which connected to the 
polarization controller will not be affected when the azimuth of polarized light is 
adjusted. Also, the polarization controller has small volume and size.  
Finally，we use the fiber wave plates which are made of bending loss insensitive 
fiber to make polarization tunable light source that can output laser with arbitrary 
polarization state，and the way of operating is introduced.  
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光轴不成 45°角入射时），或将圆偏振光和椭圆偏振光转换成线偏振光。λ/2 波






1.2.1  基于块状光学器件的偏振控制器 




向与波片的光轴夹θ 角（ 0θ ≠ ）时，入射的光振动会分解成垂直于光轴（o光）
和平行于光轴（e光）两个分量，它们沿同一方向传播，但传播速度不同，穿出
波片后两束光间会产生 ( )o en n d− ⋅ 的光程差（其中d为波片厚度，no和ne分别为o
光和e光的折射率），换算成相位差为： 
2 ( ) /o en n dδ π λ= ⋅ − ⋅                      （1.1） 
式中， λ 为入射光的波长。两束光合成后的偏振态一般为椭圆偏振；当
2kδ π π= + （k为整数）时，波片为λ/2波片，两束光合成为线偏振光；当




Meadowlark 公司的真零级 λ/2 波片为例，当工作波长偏离中心波长 1/10 时，其
相位延迟量的变化仅为 16.2 度。但真零级波片往往非常的薄。以真零级石英波
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均匀的相位延迟。以 Tempotec 公司的 1550nm 消色差 λ/2 波片为例，在中心波长
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然后 λ/2 波片将此线偏振光旋转到任何希望得到的偏振方向，第二个 λ/4 波片就
能实现将该偏振光转变为任何希望得到的输出偏振态。 
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